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(54)TitJc: PROCESS FOR PRODUCING PEPTIDE AVITH THE USE OF ACCESSORY PEPTIDE 



(57) Abstract 

A process for producing a peptide having a desired biological activity 
via gene recombination characterized in that an accessoi^ peptide is added 
to the target peptide followed by the expression thereof. Use of this process 
makes ii possible to prevent agglutination in the recover)' and purification 
steps with the regulation of isoelectric points, to achieve an elevated yield in 
ion exchange chromatography, to improve the solubility of a fused protein in 
an en2>TOatic reaction wherein the target peptide is expressed as the fused 
protein with another protein and then liberated by enz>'matic cleavage, to 
improve the solubilit)' of the taj-gel peptide in an enzymatic reaction wherein 
the peptide should be enzymatically modified, etc., thus elevating the 
purification efficiency and yield of the target protein. 
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^ BJ CD 5^ it 

■^mmitm to ^ ^ ;t i$ ^ I ^ /I ^ y ^ k o ^ ^5"^* m -r ^ 

o 

i L T Ci $0 liS ^^'j. ic :^ ^ -y- -I, ;^ ?4 . i^EB IS (c g fit) ^ f- K cD N> 
^ -t± ^ . ^ 'S il^^ii?*. ^ /c. gfi^^y^ KON 

^ *<^n ^ n T I. ^ ^ o B 6^1 ^ y ^ K (5 ± le © m ic j: d . m as i*i 
^ $ n > L < iimm m m ^ m ii^ ^ e t . g ^ :/ 

g fi^^:/^ K^'fb^fi^^. ^ iMiP ^S jo^^ffl (-^T-WSfr^ -ti- '-S X v 
^i- ^ . ^t^B^ L < if m.fitJ-::^ 7* J: <9 14 ^ M e g 6^ ^ 

M . :^ ;b ■> h ^ > O ct 9 C t}^ iiffi ^< T i K -fb ^ n ^ K 
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g fi^ -7 ^ K.O m^iis ^ IS 5^ K ic ^ - i y IS ^ij (D C^i^ 
I- 'J -> > ^ # t)D L ^ -y ^ ¥ ^m-BM^co — mt IX^^^ 
it. M e 5t/§lit^ i- c): '9 Si^il e a ij •> > M ^ K 

"^tTjm^ "^fzik. i^i^mmx'^^ T i KMb^^^f^^ ^ -if , - a k 

M o ^1 T l.^ -6 o . 

^ A izm^-t 6 U.m ^ A *^ CD til ^ # S. L>' 7^ ^t o s 

CD ^ Ji<t ^ fit] m: it '14 W I-:: J: i C 6 ^ i o 

m ^ ii\ g 6;J T ^ K i L T ti t h • ;U ^ =r- > a :/ ^ K - 1 
(Glucagon-Like Peptide-1 . Bell GI'^. Nature, Vol. 304, p36 
8-371, 198 3 . iilT. GLP-1 tW^-t ^) ^ > ^ 'J > j& iH i&M 

Stt ^ W-g- -5. GLP-1 commW (BT. GLP-1 ^^{^if^^-T-B) 
if ^ Z t t)< T- ^ 5 o GLP-1 (irU-^ai:7';byji3'>^^cD37T ^ 
>^ S *^ e> K ^ ^ K 1? '9 . ^ U n y Jl t! zf > y o -t •> > ^J^' 

GLP-1 (DN^im(D6 T I J X^L fzGlP-l{l-3V M 
GLP-l(7-36) (DC ^SS75<T = K ^ n GLP- 1 (7-36)NH 2 7!?<>^ 

-^^$^■1) (Mojsow, S. ^ J. Clin. Invest. Vol. 79, p6l6-6l9 , 

i987)o 1^ 9^ ;u t > (fiPl3. glp-i ^glp-i m^W 

^^'^^ ^ $ '5. (Gutniak MK, New England Medicine, Vol 

.326, P1316-1322, 1992. Nathan DM, ^ Diabetes Care. Vol.15, 
P270-275, 1992) o 
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n^o GLP-l(7-37) (Om-^. GLP-l(7-37) ©Nt^S^SP&X 

C ^ii^gfifefC, •fb.^fitJab -i) \^ (i^^fittcli^g 6 ;{)^ i^GLP-l(7-37 

•iGLP-l(7-37) ^tU '9 tb-r C i (c: J; i. C i^s--^.^^^ fz 

s GLP-l(7-36)NHz©^^(i. ± IS X fl ti^^ lt> CD X ^ ^ tJD ^ C 
i fc J: D ^it-r C i ^ BP , T= K -fb f!^ SIS ^ ;C O j6 

K-fbi^^OSKi L TGLP-l(7-37) ^±fE© J;^ ife-^M 6 <!: 
LT^Jg^-tf GLP-l(7-37) GLP-1 (7-36)NH « O il^ it 4^ 

Pb^ ^ f- K cb ^ /a -r - i t ;S ) , ^O^. 'fb^fi^XtiP^fi^ 
. (ciil^Mfi7i^ '^GLP-l(7-37) ^^WDtBL. ^# t> n GLP-1 (7-37) ^ 
T~ K-fb^^^^ t-^fc T ^ K^b{^l/|iSJi>lc J; g fr^J GLP-1 (7-36 
)NH, ^g^it-r C <!: ^ ;5 o 

^J;t (i\ e fi^^y K cb L TGLP-l(7-37) ^ ^ ^ O Si if ft 

iLTl*. {C J; 3 . n'fk\^^^. M ^ ^ K i GLP-1 ( 

7-37) t^j:^ ib^^SK^^]^ ^ -If. ^^MSM^i?^ "^ititGLP-K 
7-37) ^tU t) tilf- w i J; J9 ^ C i i . ^K^ft©iff^ 

XfKi (1) ck ^ ^, OGLP-l(7-37) t^J tJi L . ( 

2 ) n -7 h ^' ^ 7 < - X?l i I ^ 9 -15'^^ m^^^Z. t 7i)^- i S o L 

L . GLP-l(7-37) {tmm:^\z. ^'jl^t^ ^ lMiS?^^|B C L 
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^ J: ^ Uf,^Mti<^ ^ n ^ (Senderoff RI. J Pharm Sci, Vo]. 8 

7, P183-189. 1-998 ) o 

GLP-l(7-37) RX/Gl?-ia-3Q)Mi(Dmm±<Dmm..^Ji^tl^tl 

pi=5. 5scKpi=7. o vt-:>T. Ti v^tmrnmrnvnmnr-Gi 

P-l(7-37) -^©P^Sio^^f •5> iSK-e*> ^GLP-l(7-37) .©^m.-^. 
lwS;&?^cD p H *<S^ L T ^ /c ii), GLP- 1(7-37) O ^ m Ct ^ 

Mf-. GLP-l(7-37) ^<et^-r -S. Z i T^fi^^ ti/cGLP-l(7-36)NHs 

mM^<^\: ^ o Mtc. GLP-i(7-36) i^mm (^^>K'j -r^p^ 

r ^ K -e S i6 . ffl^ ± Pp^ii;i?<^ L' m%:^< o IP ^ . GLP- 

±iB© J; -3 4'Pu^Ii{i. HtL txmfi^X'y-^U-C-GLP-l C7-37)^ GL 
P-l(7-36)NH2fc-=t C/-CLP-1 M^^*^^itt 'SJ*-^{::s m^^m^-f 
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^ © ^ 

y ^ i^'^^i^mx < ^mt ^mi^s s fi^l -t^ f- k g w ^ a ft 

o <l: fit) X IC ^ a nmmum iz (:f ^ jg?^ ^. 

^ ji #t -r. ^ c i g 6^] <b -r. -S) o 

> * ^ ^ @ &^ ^ ^ K i (i . :g^fitJ(c^iJ;•?<i:LTl^ 

xfi (2) ; xm (1) Tii!^MaK<&t#fc*i^. ^i^ife^MS 

il L . J; <9" ^ t. -r S Xfl ; 

Xfi (3) ; g fi^'^^^ K(d{^li^/i)<ik^S/AiI-^. X^ (1) XU 

xm ( 2 ) -tr ^# n M li y ^ K tra ^ n g 6ti ^ >^ ^ F m 
m^^^^'^m-rxm 

xm ( 4 ) ; Xfi C 1 ) . Xfl ( 2 ) XliXm ( 3 ) X'^^tlfz 
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?i Si ^ y ^ K :d< i-^ Du $ n tz g fi^ <-7°^ ffi 6^ ^ ^ ^ K i i fi-J 

xfi (5) ; xfi (4) -cm itifzE^^^^ i- ]''^nmt ^xm 

g|2(i. PG117S4HR6GLP-1 £D'f^S^:^S^^-riil-l?*'5.o 

HIS (i. pGPl]7S4HoinpRHKRO^^iS|>5--*^/T^-rEI-e$) 

1]4(S. pGP117S4HompRHPR©'f^i!^:;^-^^^-riI|-I:-* -So 

gl5ti. pGP97oinpPR©f^^::^?S <^^^|ll-c^ ^ o 

|g! 6 (±. pGP97ompPRcD'f'^i;!{cffi U n' ^ > U ;t f- KiRCXy^ 

mi it. pGP97oiiipPR{C n - K^n/cib-^MS (GP97ompPR ) (DT 
I y^Se^'J^^-rHlJ'^So T.^g(5(iGLP-l(7-3 7) ©fi*©T ^ J 

IHSli. pG97ompPR {c - K $ tl li-^ M 6 (GP97oinpPR ) ODN 
A i^SiS^'J^^-rglTr* i9 s ©A ;6^'i 462 cDT S-e*<GL 

P-l(7-37) ilfe-^M e ^ =1 - K^'SfI:®-e^.>g> o lac ?Q\tXm 

E19ii. ©^S i li^Se (GP97ompPR ) ^D^^^^-TM 

n.WMMommiXm'mM'::' ^ '0 . m^l^-^ y-f :y ^ a e (D 
U.%A<D S D S - ^° ij 7- ^ U ^ V ¥ )Vm.%wm(O^W^'^^.ir o M 
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(GP97oinpPR ) (D ^ Lfz^:^ ^ ^ TFtm^- ^ o 
mil ii . PG117S4HR6GLP-1 fc - K $ n /r ife^M 6 K O 7 S J 

mi 2 li. pGP117S4HompRHKR{c: - K ^ tlfzm^^^M<DT I J 
MSE^iJ^^f-SI-e*)^c 0143. T«^S(3{iGLP- 1(7-37) cD i^cD T $ 

mi 3 ti. pCP117S4HoDipRHPR(c a - K ^ n/cSi-a-MS wo T S y 
^iS^iJ^^-rHlT-ab ^ o Tii^gPfiGLP- 1(7-37) <D^^(DT\ 

mi 4 . S P -t? 7 y n - X f «y i^'' f - X © RHHGP [G] O fctS 

^^°^->^^f-|lIr•^)l9. ^fi: M ^ i -e :^ L . y - ;u L li 

Ell 5(i. RHHGP CG] /i^ b OKex2^ o 7^ T - -irfc cfc -5 GLP- 1(7-37) 

0 X A {iKex2y o f- T - -ffc J; i> t^SlTBtlN B {iKex2y n 5^ T - -tf" 
Pjm^^. C iiPorosR2 ^OiS^ffi-/- ;U<^^ L s 1 RHHGP [G] ^ . 2 
.{iGLP-l(7-37) ^Tjk-to 

mi 6 RHHGP[G]OT= K ^ Jt^ cD p # ft <^ S -1. 

mi 7 ti. T.a F'fk^JSfcfct^T. RHHGP[G]>i<RHHGP-l (;:^^$ 
tl^mm^^t^^ yt >52^H P L C {c J; ^ L m T- IQ . 1 it 
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RHHGPCC]^. 2 (iRHHGP-l ^Tjktc IS 7t g (4 280nDi T rfj ^ L 7t c. 
. ^ t/T ^# ti iai T ® ii ^9 1? ^ o 

717 5 A ; Poros S/H 4. 6 mm I. D. x SOfflm. 
MiM ; 1. 6 ml/min 
•/g?ltA ; 30inM BR. pH 6. 0 

mi^B ;.30inM BR miWi^ pH. 9. 0 

El 1 8 li. RHHGP-1 ^mmt L/C. Kex2:/ n 7" T - n -t •> 

Ell 9 (i. 7^071/77 High-S{^ J: GLP-l(7-36)NH2*S^t3 ^:^ •/§ 

Onm -eS'J^ L 7t o 

EI 2 Olt. v?n71/7/ High-S{c J; -5 ^^it^cD^^t^^-^^^-rm-e* 
0 . A ;^ -7 A {c n - K L /c^;t'4^ > B 7# tU ^ O 5^ ^F^HPLC/^° ^ - 
><&^L. ^/Cs 1 {iGLP-l(7-37) 2 (iGLP-l(7-36)NH8^^-r 

m 2 1 li. OmpTfc Ji l^m. Kex2y n 7^ T - J: -5 ^ 2 ^ 
E^^eftLT. GLP-l(7-36)NH2<^$!/it L fc ^CD. ^ffii^fXfl^^?, O 
:^WH P L C - ii6T^ L/iH ^ A O m p T S 

B {*SFt7rD-;^^. C{iKex2S;E^. D ti7?D7l/77 High-S^. 
E {±PorosR2 ^CDil*^iHPLC^N° iJ' - > L . * /c . 1 {iGP97oinpPR 
2 it^m^-y^ V =^ . 3 {iRHHGP[G]<^. 4 (iRHHGP-1 5 (± 

GLP-l(7-36)NH2^^f-o © ^feS (i 280nm T" ^ L „ 

ii =p 2^ \ YMC Protein RP 4. 6iniii I. D. x ISOmm 
CrLoS ; 1. 0 ml/min 
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A ; 0. 1% TFA / \0% T -t h ^ h 'j. JU 
mi&B : 0. n TFA / 60!\) T -tr K ^ h U ^l^ 

¥^'fb ; -mmA 

mm \ m'l^B 44%-*U% 712. ^ 
m 2 2 li. RHHGPCG], RHHGP-1, GLP-1C7-37). GLP-1 (7-36)NHi?t 
S O p H ^ ^. t 11 T- ^ o 

S 2 3 .^ Tween 80 J; ^ . RHHGP [G] . RHHGP-1 R D^" GLP- 1 ( 7-36 
)NH80<^*ipl$iJ^m^7]^-riS]-e* 0 s AtiTween 80tc J;^ RHHGP [G] 
S:0'RHHGP-1 ©M^Wl^'J^^L. B (iTween 80{C J; ^ GLP-1 (7-36)N 

El 2 4 td: . NaCm LJ^ S^tc J; ^ GLP-1 (7-36)NH z © * iQl^ilJCi ^ ^ 
^ -rm -C-- * '9 . C tiNaCltC ot ^. GLP-l[G]M*iiP$y^/T^ L . D UWl^ 
}C J; ^ GLP-l(7-36)NH2Mmifp$ij^^-rc 

^ O H Jfe ® ^ M 

}c :fe ^:^ § a 6^ ^ 7" ^ V<D mm 'tt ^ 'It' )\^it comm. ^fzti =7 U{? u-^ 
h ^'"^ y < -Jim^^ioif ^ ti ^ i^izn^^i- ^UT4i^^. tivi^-b--^ 
CD .r# tb m # 5^ as o ^ ^ ^ fc &g -r ^ 5g M t<m a g ^ n ^ c 

Z CD J: 9 ^APHCD ^3 i T-ti B fitl^ ?#/^^;6M£-r ^"^ii^ict^ 
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> m&]^v'^ vt<i-4m L fzE t'j<y^ KcD^m.-;^ (pd ^s-izi' 
u ^ x -^.izms)]^-/^ Kt-!5ft-r ^ c t^<mt l < > 9 ~ i i {^ts 
It -r ^ z t^<Ht LiK, ^^mmBjjK-/ ^ k g ^ ^ k o n 7^ 

Sffi X (i C 7^ iiflg O |5jn -f^ L T t J: 10 c t /c. ^ ® ?i tfj ^ y ^ K 
^ $ (* ^ ) 5 -50© T $ ^ S^M»^=S'-r ^ * L < 

. Mi- 5?^ L < (i 5 ~30T $ J MMSJilT^Wf- C i T * ^ 

^ i> CD tr t'a I ^ ±ie£DGLP-l ^^^$:cDftll{Ct 200 T ~ ySeSS 
i^Tor ^ y KIE^iJ^W-r i. K CD M {c T § o ^ O J: 
9 ''a^^^ KcD^iJ t LT(i. im^K^iJgii^fwU^ > (Adrenocortic 
otropic hormone), T K U y y 7=-' ' j XAdrenomedullin), T 5 U 
>(Amylin), T > v ;t 7^ > •> > (Angiotensin) I, T > :t 7^ > •> 

> (Angiotensin) II. T > 7^ > •> > (Angiotensin) III , A 
•:^ h U A f ij ^ "T" ^ K (A-type Natriuretic Peptide), B §^ ^ h 
U A y ^ K (B-type Natriuretic Peptide), :/ 5 4^ — > 
(Bradykinin), f ^' Ti?" ;^ > U > (Big Gastrin), ti )V i/ h >(C 
alcitonin), 7^7 ;L/ •> h — > it fedF H iS ^ K (Calcitonin gene 
related peptide), n b •> x h 4^ ^ > (Cholecystokinin) ,, 3;!^^ 
3 h n t" >J^[t±JH^ (Corticotropin Releasing Factor), 

^ -5^ > (Cortistatin), C M H U 't? A ^ij ^ ^ "T" ^ K (C-type . Natr 
iuretic Peptide), -r "7 j. •> > (Defesin) 1, )\^ ^ • XU— 
^ > 7=" ^ - •> > K (Delta Sleep-Inducing Peptide). 

y ;U 7 ^ > (Dynorphin), "5 ^ ^ > (Elaf in) , a - i > K 7 ^ 
> ( a -Endorphin). ^ x. y K ;U 7 -j- > ( yS -Endorphin), 7 - 
> K;l- 7 > (7 -Endorphin). j- y Y \) > - 1 (Endothelin- 
1), > K-t U > - 2 (Endothelin-2). i > K -fe 'J > - 3 (Endothe 
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lin-3), t" ^ x. > K -t 'J > - 1 (Big Endothel in- 1) , f y ^'^.> 
K-t 'J > - 2 (Big Endothelin-2), f i^' jn > K -t U >- 3 (Big E 
ndothelin-3), > 7 T U > (Enkephalin), ii z- y (Galanin) 
, f -y h 'J > (Big Gastrin). Tt?" X h 'j > (Gastrin), GIP 

(Gastric Inhibitory. Polypeptide), 7^' X H 'J ^SicHj^T'^ K (Ga 
strin Releasing Peptide), )\/.ti ^ y {^\v,zz.goii) t} zS y M. 

K - 2 (Glucagon-like peptide -2). 4^ ;U t > SJ[ t±i H?^ 

(Growth Hormone Releasing Factor), J^SS ^ ;l/ ^ > (Growth Horiii 
one), ^J^'T ^ U XGuanylin), ^ u 7 ^ \) y (Uroguany lin). t 
X ^ ^ >.5 (Histatin 5). > ^ U > (Insulin), v g > 
^rf =i- Y (Joining Peptide), H ^ ;L/ ^ > Jjf tJj > (Lutein 
izing Hormone Releasing Hormone), Mfe^EBlSSiJS^ * > (Welan 
ocyte Stimulating Hormone), 5 Y fi > (Midkine), ^- ^ 'J > ( 
Motilin), ^jx — n4^^>A (Neurokinin A), — a. — a4"j:^>B(N 
eurokinin B). ^ — n y v> > B (Neuromedin B). ^ ji. — n / > 
C (Neuromedin C). — — o ^ K Y (Neuropeptide Y) , — — 
vi y- y y (Neurotensin). ^ •> h ■>> (Oxytocin) , V3 T Y \y 
y T-'^ y >N -5^5ire20-^^^ F (Proadrenomedullin N-terminal 
20 Peptide), n t ^ ^ > A (Cromogranin A), m^'^B^-J^^ 
t> (Parathyroid Hormone), PTH Mj^^-^f- K (PTH related pe 
ptide), K t X ^ > - y ^ :t — > - 27(Peptide Histidine 

-Methionin-27), flSTM^I^T 7=-'^ U - h -y- ^ ^ - -l^rS -fb ^ U < 
y "f- F38 (Pituitary Adenylate Cyclase Activating Polypeptide 
38), llE/h^H^- 4 (Platelet Factor -4), YT (Peptid 

e T). -tr U ^ XSecretin), jfil?fJilMH^ (Serum Thymic Facto 
r), y -7 h X ^ ^ XSomatostatin), i;^ "7' X ^ > X P (Substance 
p), f- D h n t° >Sfet±i ^ ;U t > (Thyrotropin Releasing Ho rmone) 

1 1 
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. 'y a jli- > (Urocortin), S=?gl4fii^y^K (Vasoactive Int 
estinal Peptide), ^<V7'b->> (Vasopressin),^ C/" Z n O !^ 51 

tfz^ GLP-1 i L T . ±fBOGLP-l(7-37) , GLP-1(7- 

36)NH2©f11i{c . GLP-1 (DSimOT i ^ mmmX iO U ^^y^ 

T i y ^ V f-t tjo > n fz -r > ■> ^ u > ma^^m f^^ 

^ ^ -r 5 •/ ^ K\ ^ 1^ :/ 5^ K ^ r = y m M |(p $ n 
-1- > -> ^ >«cai{Sii7£1^^Wr 5-^^-?^ K (fiJ^(4'T5 hM*) . 

^ w -r s ^ r ^ K ^ ^ ^ 3 i -c- i ^ o 

M{c. ^m^B^JC^ ^^-^{c J: t) $?il{zS!^it L|#-S GLP-1 Sl^^^t: 
i L T(i. 4. 5 ;*M^,9. 0 ^ m ^ WT GLP- 1 M5I<*;6<M^ L 
o ^ L < ti5. 5 *^ 7. 5 -i. GLP- 1 ^#<*-cab -5 o 

i^JLT CD <D^m^ t L T P {/ ^ C i ;i< -e # ^ o 

• GLP-l(7-34) . GLP-l(7-35) . GLP-l(7-36) . GLP-l(7-34) NH » 
> GLP-l(7-35)NHzSC^"CLP-l(7-37)NH2. 

• GLP-l(7-37) -Arg . GLP-l(7-37) - Arg-Arg . GLP-l(7-37) 
-Lys . GLP-l(7-37) - Lys-Lys s GLP-l(7-37) -Lys-Arg RV^ G 
LP-l(7-37) - Arg-Lys Iz Z tl ii> COC I 

• GLP-1 ©8 {£©T a y mx^^Ma ^Thr . Gly XfiSer (C g 
m. L GLP-1 (7-37) S O'GLP-l (7-36)NH2. 

• GLP-1 £D26{icD T i 7 ^ T" * ^ Lys ^Arg izM^L GLP-1 (7- 
37) SO'GLP-l(7-36)NH2> 

• GLP-1 ©34{i©7 S y M-e^> ^Lys ^Arg jc^^ L fcGLP-l(7- 
37) SCKGLP-](7-36)NH2. 

• GLP-1 (D36iiL(DT i J MX^^Arg ^Lys izW^L GLP-1 (7- 

1 2 
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37) a"GLP-l(7-36)NHj> 

• GLP-1 ©8 itLCDT i y.gg-c *)^Ala <^Thr, Cly XltSer icfi^ 
L> H}c26{SO T i y g^-eab o Lys ^Arg g t GLP-1 (7-37) 

^a=GLP-l(7-36)NH2. 

•GLP-1 (D8 Ql<DT I JmVh^kla <^ Thr, Gly X Ser ic B ^ 
L. ||{-34{i©T= yKT-^-i-Lys ^Arg S ^ L GLP-1 (7-37) 
C/GLP-1(7-36)NH2. 

• GLP-1 08 fecOT £ 7 ^ T ^ ^ Ala ^^Thr.Gly XtiSer {Cg^ 
L\ :£tc36fecr) T i y MT-ab ^ Arg ^Lys Ic ^ ^ L GLP-l(7-37) 
]^ a;"GLP-l(7-36)NH2> 

• GLP-1 CD26fi:0 T X y ^-e*) ^ Lys ^Arg fcM^ L . Ht-34fi: 
® T ~ y ^-^^1 ^ Lys ^Arg g ^ L GLP-1 ( 7-37) O' GLP- 1 (7- 
36)NH2. 

•GLP-1 026{i CD T i y ^T'* Lys ^Arg {wg^ L\ M(c36{i 
©T=yMT-^^Arg ^Lys S ^ L /c GLP-1 (7-37) 25. CFGLP-K?- 

36)NU2^ 

• GLP-1 tD34{i CO T i y ^-eab ^ Lys <^Arg L . M{-36{i 
or i y ^Tab ^Arg ^Lys tcg^ L GLP-1 (7-37) S. C/" GLP-1 (7- . 
36)NH2. 

•GLP-1 ©8 {4© T $ y ^T?S) Ala ^Thr,Gly XtiSer (CM^ 
L > M{-26{i(D T 5 y ^T-ab Lys ^Arg {Cg^ L s. M {-34©CD 7 
= y^l?*^Lys ^Arg {Cg^ L /cGLP-l(7-37) S C/'GLP-l (7-36)N 

H 2 N 

• GLP-1 <DZ iiL(DT i y^T-ife^SAla ^Thr.Gly X(±Ser (cH^ 
Ls Mf-26{iO T S y ^T.ab -1. Lys ^Arg tc g ^ L . M 36fe © 7 
i y m-Ts&Zhrg ^Lys (c M ^ L GLP-1 (7-37) SlO'GLP-](7-36)N 

H 2 

13 
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• GLP-1 (D8 i<L(D7 i J ^T-i) ^ Ala ^Thr, Gly XliSer {cfi^ 
L > M(c34{i©T V y g^T-^i ^Lys ^Arg g ^ L . H(c36ti:OT 
i y®?-c*^Arg ^Lys B ^ L GLP-1 (7-37) 2^ D="GLP-1(7-36)N 

• GLP-1 cD26^iCD T $ J WX' h SLys ^Arg tc^^ L , S(l34{ii: 
® T $ y l^-c^ Lys .^Arg ( c M ^ L ^ M{::36fecD T ~ / ^TT* ^ 
Arg ^Lys L GLP-l(7-37) S 0^'GLP-l (7-36)NH2 . 

• GLP-1 08 fe(DT ^ y ^Ala ^Thr.Gly XtiSer (cg^ 
Ls M{-26{i©T ~ y ^T^^Lys ^Arg {c ^ ^ L . MJC34& OT 
^ y ^-e* ^Lys <£r.Arg (c: M ^ L . M t-SefeOT = y ^T-ab ^Arg 
^Lys icSi^ L /cGLP-l(7-37) S O'GLP-1 (7-36)NH2o 

g K©fiJ i L TGLP-l(7-37) m^X?l±0 

PpgHs {?iJA(i\ GLP-l(7-37) (c$S@ L y ^Kt, ?^ ^ 1± i' ^ IS 
■r^yci6{C CLP- 1(7-37) {wig^'ttT ^ y^^WT-SfflS!}^^^ 
#J?aLT> CLP-l(7-37) CD^^fCffl -5 :i i ^^'TT i ^ o IP . 
^flt^y^^ K^GLP-l(7-37) {C{^^)D-r 5 C i J: (5 . GLP-l(7-37) 
O^m.i^. (pl = 5. 5) ^ T ij iijtc V h ^ -y-. ?^ zK ^ ±i >!ja ^ -If 
^ C i {C J: «3 ^t^X?l±cDPn1MT-* ^ 7^ 5 A 43 CD ^^^^ (y^U^ft) 
J^Ai-^lHljl^^ C i;6<T-§ ;So ^/c. ^^Mli'-^y^ K^GLP-1(7- 
37) {Cf^ Jo-r ^ C i Jdcfc <9 Si!7JO :^ d v h ^' 5 "7 ^ -XflTr^^St^ 
< ;6^o^^JR^■e^ili'^:•7'^ K ^GLP(7-37) 'J ^ 

K<^-:^gi-r '2. Rltlt-.^A <9 s GLP-l(7-3 7) O [h1 JR ^ TljUfotJO f 
-S OT-. ^I^XfMfcfc UTlili/^-:^ 5^ K^^ffl C i {d:|^^lcWffi 

^ /c, gfi^^-^f- KO^iJ i LTGLP-l(7-36)NH2<^^(f >5 i . 
4^ M T 2 K 'fb ^ ^ K T- ^) ^ ^ ^ © ^ j^.i*' Pb^ ^ ^ g ^ ^ 
K cb L Tf# D . m^^fiUtC aiS-^-y ^ KiiGLP-l(7-37 
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) T;*. 'E),o HP ■£> . GLP-l(7-37) (C:^Stt7i ^ ^- W t" M ft!) -7" 
^ K^MJJDLTGLP-l(7-36)NH5CD^^(.cffll.^-& c i^<T-^ igS 
i J S^^#t^Mat-< ^ F"^#^ID-r^ C t (c J: ^ . GLP-l(7-37 
) 0^«.^>^ T ^U;!?. U iiy ic ■> 7 K ^ -1+ -2, C i i . O T ~ K<1: 

ffu s Jr^ ii ic T s \^ \tm%m.^^\^(o p h d ^ i^^x^iii^yf- kjj^ 

GLP-l(7-37) \Z.\-^m\^fz-<-zr^ Y(Omm'^t<^^iz^{Z'{)L^^^t^ 

^ -y- ^ d is. MtctiT $ KWkf^l()5S;rwc*j{:f -saw 

t L r cDGLP-l(7-37) i^^it^D i L TcDGLP-lC7-36)NH2©^-oM 

^ T ^ -i) o 

iteoMtLOJi'^ ^c *D l.^T ^3 . ffiSt)-^ K;i?<GLP- 1(7-37) (cixf 

l fz^-f=f- YAtmm.}^. 8 — 12 ^w^^ c tt<m^ L < . 

T 43 S 6^ ^ ■/ ^ K ;6< W L T I ^ ^ #3 a 'ft ^ &^ W (cj^>l:x^Uir^^O 

(^Methods in ENZYMOLOGY, 185^, Gene Expression Technology ( 
David V. Goeddel.fISs /±i)|g it ACADEMIC PRESS, INC ) {Cfei^^n 
T 'E. ^3 ffi l.^ -5 C ch yj< T' 1^ -g. o 

<b^6^^ifr:&yi i L T.fi. > > CD C S^ffiiJ <^ ^ o A •> T >. 

-e fe^ -f (D.V. Goeddel et al, Proc. Natl. Acad. Sci. US 
A , Vol.76, P106-110, 1979) . -Asp-Pro- O m ^ m^l: 
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-tZ,y5'(^ (Biochem. Biophys. Res. Commun. . Vol, 40. pll73, 197 
0). -Asn-Gly- m^\\(Om^ \l Y ^ ^ )IT ly X'^mt i>:^'(ilSL 
O' h 'j y ■> > © C ^ 3re ffiij ^ BNPS- X 7^7 K - X (i N- ^ a a X ^ -> > 

o y 5 y St Se ?'J 4^ f3 ^ ^ :t - > ;i)< # t n l ^ :a ^ @ 6^ K ■/ ^ K 

MSJ:: J: <9 ft ^ fi^ tc tU ifr & IJ i|5 O ^ 8ff ^ ^T 9 C i ;i?<-e ^ 

L T # S fiti tS ti -r 5 C i -c # 'SttSfrSHfe^^^tS^-rnii"^ < 
. ^ n O^iJ i L T (i . X-Gly Xit Pro-X-Gly-ProS2 <D -X-Gly- 
Se^ijCDPs^/^ n ^ '^^--Hf" (Collagenase ) (Proc. Natl. Acad. Sci 
. USA, Vol. 81, P4692-4696, 1984) Tf- . -Asp-Asp-Asp-Ly.s- @2 ^ij 

(@B^iJ#-^ : 1) ©Lys O C fflij ^ jc> 5^ □ + ^ - -tr' (Enteroki 
nase) T , -I le-Glu-Gly-Arg- iB3?iJ 2) OArg ©C^ 

a^#J^Jlll?g^@H? Xa (blood coagulation Factor Xa ) (#MHg 
61-135591 ) -Gly-Pro-Arg- IB^ijcDArg tDCT^iroffiiJ^ h D > f 

> (Thrombin) (# Bg 62-135500 ) . -Arg- <DCm^m^\^V 
•f iy y (Trypsin ) X ^ n X h U /^° > (Clostripain ) T > Ar 
g X(iLys © C 7^4^{P.iJ ^ > K 7" n 7^ T - -tf" ( endoprotease) Arg- 
C (Nature, Vol. 285, p456-461, 1980) 1?. Lys-Arg . Arg-Arg X 
{iPro-Arg le^ij © C Tl^iSffliJ ^-9- -y 7^ o = -tr X • -t U f •> (Saccha 
romyces cerevisiae) Kex2 "7° d -f- T — -t?' 35^ J^" © f| ^ (Bioche 
Di. Biophys. Res. Commun., Vol.144, p807-814, 1987 . #gi¥l- 
199578) T:-. Lys ©C ^fei^fid^^'J -y Jl > K ^ ^ ^ ^"^ - -tr" (lysl 

endopeptidase) X ti > K'^:?'^^'" — I?" ( endopeptidase ) Lys 
-C (#^BS 61-275222 ) "C- . Asp X (iGlu © C .5^ 5^ fflij ^ X ^ 7 d 
3 :^ X • T 9 U X (S. aureus ) V8 ^ d 7^ T. - -t?" (Proc. Natl 
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. Acad. Sci. USA, Vol.69. p3506-3509, 1972) T?. -Phe-Arg- SB 

CD C 5^ 5re {BiJ ^ 7^7 >J b > (Kallikrein) BS 62-248489 ) 

T^■^ -Pro-Phe-His-Leu-Leu-Val-Tyr- E^'J (i2^ij#4 : 3 ) OLeu- 
Leu (Dm^ly-> (renin ) T:- ( 4^ fji Bg 60-262595 ) , -Glu-Gly-A 
rg- SE^iJ© C^i^ffiiJ^ r> n ^^--t- (Urokinase ) (!|tgg¥2-1006 
85) T-> Val-As-p-Asp-Asp-Asp-Lys SS^U (@2^iJ#-^ : 4 ) cDCt^SS 
{pjJJ^j:. > 7^ n -ir" ( entero-peptidase) (Biotechnology. 

Vol.6, P1204-1210. 1988) T= . poly-Gly © C ^ {gij 'J V X ^ 7 
4 > (lysostaphin ) (#§§^ 1-160496) Tf- > Lys-Arg. Arg-ArgX 
It ?ro-Ki-gm(0 C^t^m^ ^ ') ^ui X • ^ ^ (Kluverromy 
ces lactis) (^t^M^ 1-124390) X' ^ ^ ^5 W ib< m if ihtl ^ o 

W^t^-C ^ ^ T i y ^ IS ^ij (Lys-Arg . Arg-Arg XliPro-Arg SS^'J) 
± O y ^ ^ - > . N y y h 7 r >\ ^ n ij > . ^' 'J i/ > . -> 7^ 

$ -y- -E, c i /6< ^ L I. ^ o 

*J . :^ g fi^ r ^ K (!: ^ i6 Ift ^i^'jk^^g ^1 ^ ^ ( m A. (i" 
^ T$ K-fb^^^ K) (i. lili-^-T'^ K7&M^f^a L /c @ -5^ K C 

-Oii-^. m^^^^f =f- K O ^ it ct^fem ^ K) b g 6^ 

KYk^.^f:: J: ^ T i hMb {ig ti^ CO ^ f? C i T ^ o M . sbd 

17 
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^ tT) il? -r ^ 3 i ck 0 « g fi^ ^ y ^ K ;^ 14 ^ C i -c- 1 ^ o 

© g y ^ K^;§JlXi|iT:■^4 ^ C i rI tl T -5 > g 
6^ --^ y ^ K ^ ^4 ^ /; i6 3^ © it M 6 ?4 ic I > T fr ^ n T i-^ 

y K O N * Six li C 7^ O ^ n # L T t J: t O „ 

i J mmn^mt z ^ ^ c^' / > v ^m^^ ^ :l tij^n-^^ ^mmm 

:te (j- ^ ^ II y ^ K i L T ffl I ^ 1^, n T ^ ^ o * Si ^ tC it 
* L T. ^ - H'^y 9 h •> ^" - -tr' {C -f^ <S T = > M E ^ij ^ il^ Iff L 

n -7 vv^ y ^ - xii-e o 7 ^ ^' y > h :^ ^m^^tz ^6 . ^ 
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WLtzmm^-T'^f- V tum^-f^ K i CD Ps^ {c ^ BfrSPii ^JUS ^ IS S 
W -5 ife^ M ^ y K *<{^j■^ L g 6^ ^ 7" ^ ^ T @ 

. :^ ^ {w ?i ^ ^ K tJn L @ fil] y ^ K i ft ^ ^ K <!: (D 
Pb^ © to ir ^ & M ilS feu ^ X -ttJ ®T ^ S ^ 0 ^ > ^ {c ^ -^^ -5^ K i a 

filj ^ ^ F t cDm(Dwm^iiLmi^izis\,^x^mfu^m^n-^£ 9 i 

J; «9 g 6*1 ^ ^ K ^ ^ C <!:;&< § ^ o 

J: T t ^ Jfe rT #6 T- ^. C i '^nm L /c „ c © J; 

i L T {i . 

( 1 ) ^ ^ K S. @ 6^ ^ K i3< v X r- -f > « ^ © T 

^^y^ K i ^ y ^ K O Pb^ ■> X T- ^ > <^ ^ A L > V/ T y -fb ^ 
T ;b ;^ 'J ^ S T ^ m SI5 {4 (c :te c ^ T ili ^ M ^ i}f ^ fi^.fc Sir "T -S ^S" 

nrnt^^i^Lizmu ^ tzT i j mm^^} =^ m ^ z t -u . — ^ © ^ ®t 
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SI5fii^lt|lc 1 ) l;:{l^^i7)ffiTOSJo^#TT{is ^ Bfr §15 2 T-©^ 

ifr 4H c <^ L ^ L . ilT 1^ 1 T:- <D B/r ^* . M It ^ ^ 5^ K 

-So 

1(7-37) S:0'CLP-l(7-36)NHsi L7^cii'^^i.:^T{^IJ&B§-r'So 

GLP-l(7-37) ^Iiy^X^ K (Ji(T> pGP97.ompPR) - K 

ife-a-a^ (J^T> GP97oii!pPR ) {i. GLP-l(7-37) © N 5^ iP'J g 

HGPCG]) ^WL. w\zmm?mo:>Yi%^<m\z.i^mm ^ - =7 9 ^ •>. 

e-e^-So ^M^Ii-^T^f- KiRHHGP[G]i©rBlSD^'RHHGP[G] 

2 0 
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m^^-y^ K i GLP-i(7-37) comizit^^p]ms\!>iiLmm^<^A^ti 

nM^-e (i Kex2y o 7^ T - -tr" ( 2643968 "i" . #^^ 10-229884 

tfz. GP97ompPR {col^Tli. irM S S J^i^ ^ ® a -e h 7 
-Xfl-c©7 -5 > K r^gitl^iSiti i6K . GP97ompPR 
!t^t ^ 0 -gal97S ^ t < {iRHHGP[G]SCKGP97oinpPR g # -S^^ 

{?iJ1riiGP97oinpPR ®^«;^(i5. 95. -gal97S © * IS 4. 60S: O' 
RHHGP[C]0^'B,^. lilO. 09 t U ^ Ji v izt^m ^ tlX ^ . 

'/^iz^ vG?97ompPRiz X j^X^m ^ nfz:k:mm (W3110/pGP97oinp 
PR) L TGP97ompPR (D mm=^, ff tz ^ GP97ompPR iiMWP^iz 

^ (±15^006 eOnm =180 X ^ fz ^ 

M^mi^^^. tVTGP97ompPR m L fz'^ . mXi^^ 

iz^^tl S f*i:i£^40inpT:/ n T - -tf" J: 0 GP97ompPR 4^ (c#<5E-r 
^m^:fi^ K /9-gal97S tmm^.y''f- H;i><#t?n L B KRH 
HGP[G](DPB^©tUiffgPfefSJ^<^WMlT L tz., OmpTyn-r-T --if" 

;5-gal97S i RHHGP [G] ^ ^ gi ^ /c J6 . ^/^^S^l^it- 
/c.a6 {c|®-r;t>3S^;^o-7 |-^' ^ y ^ - ^n--^ tz.^ T^-tUBf® GP97 
ompPR (pl = 5. 95 ) i /3 -gal97 Cpl = 4. 60 ) ltmm,<^.:^<m.^m(Dfz 

i6iz z (Dt> ^ 2.izmm^-r . rhhgpcg] (pi=io. 09) /^^-p^*^ n7t^t 

RHHGP[G]:0<?# t>nfCo ^^MXflOSl^ZlO;^ ^ A Xfl T:- C ©li^j:^^ 
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t<M < . ;i^oJSJKip-eRHHGP.[G]7iq^ ^ ii ^ Z. t it. XmB^'S.:km'^ 
KexZZf ay^T--^'^m^'X . RHHGP[G] (1.0 g ) ^iz:^:^t^. 

m 1* K i g zf^ ^' (omoD^mmiiLmi^'^^m i fzo 
<D mmm i^^ i K^L^^i^ -v- a m ^i) m 95 % -e >k it <t l o t fz 

, SHXip 1-^90% o /Co 

GLP-i(7-37) ^Mtcft^^ ^ 26i^ffi D v h :7 ^ - 

> ^;g98% OGLP-l(7-37) *-?0. 72 gW^tltZo nmic^mt 

. . §a^it?i{i K^ + ^^fcXHfitJX ^ - 

^^BJtct^ ^ i^itii^ffl l^/iGLP- 1(7-37) jit (C&g L > #X!i 

Id Jj- ^ o T ^te © S 2 - B L /c o 

S 2 - B *^ ^ b >^^/d: J: -9 id , #Xfl(D lE]iK^{i#^^ {cS < s « 
© 0 iK i$< 6 4 % i tc K I ^ C i ;^ $ ti fc o 
Mt-. gfi^--^:/^ K^GLP-1(7-36)NH2 i.-r ii^ ii. ^t^-^^^ 
K{iT$ K'fb^ TT"^ KT'.^ /c SI) {c T $ K'ftf^iftSfK/&<'±:^g i /a.-S 
m ^ K f ij ;t {i\ © J; 9 L T t# ^ Z i T ^ ^ o 
±xfi© cfc 9 tl/cRHHGP[G] {c. T= K ^1: ^ ^ ( B. B. R..C, 

Vol.150, P1275-1281, 1988^ EP299790A m) ffil^TTS K'fbl^lfli 
S f& ^ o /c c ^ © ^ fij T- ^ L /c Jt; ^ 14 . g# ^ g K i L 
T ©RHHGP[G]2S^a■^C^^^^|^T:•^ ^ T $ K-ft;^ tl fz m &] y'^ K/6<. 
MJP L/C GLP- 1(7-36) NH 2 ( iil T ^ RHHGP-1 if/F-T^) ©M*^y;U 
^ C •r\ 98% ©i^l^^;i>i|<( [H]iK^95%) T-RHHGP-1 =^^fiZ 
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Ti iti^n^Jo'^. Kex2y □ T- T - -t^'^ffi UTRHHGP-l ^l^:^ 

y ^ y ^ - ^TT fz'^^ miHi^ ^ a -7 h^' y ^ - ^ ff tz o i^Ji 

m^htitzo i^mmt tz^mm it s u ^ ;u*g.^ * o s. 

1 'J 1^ ^ 1. 68 g i# t> n /c - i o c © jk r c;^ jr s 

o 

Ji'^S:*^ }-^ l^TM^c^tt L T 7t i6 tc, RHHGP[ 
G]. RHHGP-1 . GLP-l(7-37) ^ O^GLP-l (7-36)NH2 ftM L . 
^7"^ K(Di^j|?^0 p H ^^c#'tt^|^-</Cc. -E-CD^;^:^. GLP-l(7-37.) 
(i?-ML /cii l3 JCpHS. O A^^pH7. 0 <73$Ea-e7^^a;&MSt^ C <!:;6<.BJ 
o /Co — RHHGP[G](ipH4. 0 >6^bpH6. 0 ^iatT)^^^ 

;|.RHHGP[G]^GLP-l(7-37) ^ iz m ^ ^ m^^mm^ tlfz. 
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Y'cD-mmmon^m^i^^^ntfzmmi^^^'T. rhhgpc 

G]J^C/RHHGP-l (i^>pH6. 0. pH6. 4ft T ,% ^ (C iST L 

o Vtr>T. RHIIGPLGJSc/^RHHGP-l ©ct^tt*M^i|T;Uy7 'JfSiSET'©?^ 

^Z.t:-. ^ (O J: ^ Ui^M'^mM^fi L tz^t^\ ^ ?K RHHGP [G] 
SO^RHHGF-l (D^'^itnm-m'i^mcomm (^J^ti\ Iween 80. 0.1% 

'^m) ^ Gi?-ia-36)Mi(Dm'^it^mrs^m<Dmm (.mA.it. Twee 

±©:^:?JD) J; t) WSit^^m^P;^ <•• i ^ -5, c i ^^t±i L . :^ 

{-■^s i^ityi^ffl l^ /cGLP-l(7-36)NH2CDiyjtX?I(CO l-^T 
> GLP-l(7-36)NH2<D10i?' 5 A xy-;U£Di|t^<^^f-=/c^XflJR^CD 
^ i i6/£:^ 1 (C:^ L /c (:^M®W3110/pGP97oiDpPR<&20 U h ^bi^S 

GLF-l(7-36)NH;^MXflO^ t J6 





GLP-l(7-37)/ 
GLP-l(7-36) 
NH^ » (g) 


(%) 


(%) 


i^M (8 Li^»?g^S^) 


26. 8 7 


100 


100 


OmpT-Ki^> 


22. 95 


85. 4 


85. 4 




20.22 


98. 8 


76. 2 




20. 70 


100 


77. 0 




18.70 


90. 4 


69. 6 
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MacroPrep HS:?nv h 16.78 93.7 62.4 

Poros R2 □ -7 h 13.48 80.4 50. 2 

i^m^^^T I FWtg^^^CsOXfmCLP- 1(7-37) M. Kex2X?i/i>^ 
t'Poros R2^ h X g t T (i GLP-1 (7-36)NH 2 S ^ /T^ 1" o GLP-1(7- 
37)/GLP-l(7-36)NH2a (i H P L C O fc^ - ^ mm t 7 I J ^(0^\ti3^ 

^^BJ{r# ^ '^•^^ KcD^3;t?*:i)<GLP-l(7-36) Mt O^i^tcifcl^T 
it ffi rJ #1 *9 . o X ^ ^ M > ^ ;b T? © X - ;b T -y y 7!)< oj #1 

^ w i /i^T- * ^ o M{c, OmpT-/ a T^T - -tr"S.Z>'Kex2:/ n 7^ 

T - -tr'tc =fc ttlSlTMSSj:i>OXfl{c l> T^{jiX?lJK^*<^ ^ 85% 
25:CK90. 4R^ ^ C i . 15:^ L =&i7] irSPfifl^ti liP^tc J; 

Jil± o cfc 9 , * ^ -e ^ > -> i >; > ife fcb ffi it •/i&'f^ <^ W -r -s GL 

P-l M^^*®^-*^F'J i LT. Bfi^tD'^-^f- K;6^-:5jc5feWf-^ifea'fb 

i ^ - t ^^liE L :P:<*^iJ t L T^tf /;GLP-l(7-37) 

S a'GLP-l(7-36)NH2t3-f-tS ^ GLP-1 O if #1 S -fb^?: fiUtt 

K(c J; ^^ jt±OP.g^U. ;SiS^-^(c J; ^ SR * rI 

C i ti 1- 9 * ^3 ^j: I ^ o 

^ /c. ±isoGLP-i mmi^(oMikizi5^^x h^m^yf- v^^ntu 

^t^ihrnm^-:/^ y t< i-i l]u L tz s &^ zr vtrmr^i^^y^ K 



>VO 99/38984 PCT/JP99/00406 

( 1 ) ^m.'<'ff- KSD^ ge^^r^ k;{)<->xt-^ ymm^^ (ot 
X 7^ > A L . i/Ty-fb. T t!? >; MiKcTM ■> X T^-r > N tI? 

3S ffiiJ -e ill ^ M S ^ # S fi^ { c -K] BIT ^ >^ ?i . 

O ir ^ {i ^1 T- O ^ Jc: ^ ^4 T T' ^ © ir g|3 ^5 T- ® ^ 

(o'giw^. ffi I* ^ ^ K i s •T' ^ K 7&M^ /j: -5 y -9^ K ^ L 
firflil? 2 ) .^Kex23^n T - -I?" Tr if? qj "T >5 i;^- ^ ^ b n 

'So 

£(T(c> GLP-l MII«:^@6lJK-/^K<bLTs *^B^<&R^6<]^ 
^-Ts gfi^^-T'f- L TGLP-l(7-37) ^ ^ {f Ji ^ © ^ itv* i 
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37) 7i)Mp 4- ^ ii^geK^^^^ -y-. ^i^asK*^ iii^GLP-i (7- 

L TGLP-l(7-37) O tlS-fb^ 6U14K±. nWl^ Y JU ^ ^ liM 

. GLP.-i(7-37) (0!&jmit^m^M^^<ti^ ±mx,^.=^\BiMi- ^ 

GLP-1C7-37) ^^M-r ^ fcis6{CT-'-y-r > $ nfcife^^e«(CP97o 
mpPR) ^ - K-r ^ pGP97ompPR^^y 5 t; ^ K (i, l^JT iZ mt A m 

m CD :^ r- -y y ^ m-z i'^wi L fz o . $ij PS ^ ^ ^ s > 5 y - -> g 
>sc^. 5' ^mo >j >m<t. pcR © ^ ^^Mi ^ {c -o o 

( 1 ) X 7^ y 1 PG117S4HR6GLP-1 O jij 
^HfflOmpTy □ 7^ T - {c J: t) tuafr$ n-S GP97oinpPR ^iSIt^'S 
g6^-e. Ompir n T^T - 4r"©|f,iai2^iJ-C--* :S Arg-Arg IB^iJ^^I"^ 

T^y^@e^ijR6 cm 2 mm) ^ - f-t r 6 -^^dna (iii6# 

M) ^ PG117S4HGP (4tF?§¥9-2960G0#M) O StuISl? {c A L . 
PG117S4HR6GLP-1 ^f^^Lfc ( gj 2 ) o 
( 2 ) X -y y 2 pGPll7S4HoinpRHKRg){'^^ 
i^mmOmvT-f n T^T - -if'lc J: ^ ttJirCSIj'^^ ^ i§ $1) , 

R6gf5^©ie^iJ^^<b -ti-Zco PG117S4HR6GLP-1 ^Nsi I SU^'Hin.d 
III TtOfe^ L ^ n ^ 3. 2kb OWr>^ (BI?M-A). pG117S4HR6GLP-l 
^BamH ISO'Hind I IlTr ^ L T ^# n 0. 2kb CDifjt (iT)tB). 
:acKOinpT:/n T - 4r"0|Stiie^iJ ab Arg-Arg le^iJ^W"^^ T i 
y®@e5^'JLl (I113#fii) =3 - K-r -5 L 1 ^iSDNA (U 6 

#M) <lriifg^-1±. pGP117S4HompRHKR^ft^ L (EI 3 ) o 
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( 3 ) ;^ T- y y 3 pGP117S4HoinpRHPRtD{^SSj 

x2-r7 - ^m.'^W.n t^^tl-oi-^W^ntt hfz}^. Kex27' o 7" y - 
-tflS^SS^iJ^Lys-Arg *^^,Pro-Arg Ic M ^ "T C <!: ^ fr o PIS 
CKP2y5^-7- (I2I 6#M) ^^^ L . pGP117S4HonipRHKR^^§2 <!: 
LTPCR ^^Tl»-. 0. Ikb (DDNA BIt)t- ^ ^ L o t# tl DNA BlT)t 
^Bgl IlRO'Sph I IJ-MSL/wtt. pGP117S4HoinpRHKR <&Bgl. I1& 
O^Hind IIlTtOBfr L TJ# ^n^3. 2kb Ofgr^T- CiritC ) ipGPnTS4 
HompRHKR^^Sph I S^'Hind I II T Bfr L T n S 0. 2kb OKM" ( 
BfT>tD ) {wiS^iS L. pGP117S4HoinpRHPR^j^^ L ( El 4 ) o 
( 4 ) 7. T- -y y 4 pGP97onipPR<D{^^ ( 1^ 5 ) 

^S'^^f- KgP5^^ ^ «^>{C|i/jN-r ^ pGP97ompPR ^'(^W. 

Ltzo P3SC/P4-7'^ -7 - (EI6#flPJ <^^^L. pGP117S4HompRH 
PR^^M i L TPCR ^^Tl'^. DNA ir^^iliS! L o ^# "5) n/;DNA ^ 
>T-^Pvu IlSO'Nsi I -emm L fz'^. pGP117S4HompRHPR^Pvu IlR 
O'Nsi I T'-WKfr L T^# t> n^3. 2kb OiTK-lC:SML. pGP97oinpPR^ 

^■^^ ^ ny-; -^7 X i KpGP97oinpPR;5< n - K-r ife-^M S (GP97oiii 

pPR)© T i y ^ge^ij=^iii 7 i J ^sa^ij^ :3 - k-t ^dna 

g^^^e (GP97ompPR) g>%^ 
pGP97ompPR ^ ^ "T ^ W31 10 ^ ^ 30 U -y h • + - r 

- > >> - l^T^ 4 g/1 K2HPO.. 4 g/1 KH2PO4. 2. 7 g/1 Na 
,HPO., 0.2 g/1 NH.Cl. 1.2 g/1 (NH,)2S04, 4 g/1 Hfti^^T; 
, 2 g/1 MgSO/- 7H2O, 40 Dig/1 CzClt • 2H2O, 40 mg/1 FeSO. • 
7H20, 10 mg/1 «nS04 • nHsO, 10 mg/l AlCla • eHzO. 4 mg/1 CoC 
I2 • 6H2O, 2 fflg/l ZnSOv • 7H20, 2 mg/1 Na^MoO. • 2H2O, 1 mg/ 
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1 CuClt • 2HjO, 0. 5 Dig/l H3BO,, lOmg/l-r K 7 •y-'f ^ 'j > ^^t; 

(20L . pH7. 0 ) i$SSS^12fl#PBr^ -c-(i32°Cs ® ^ 

37°C <t L s ;b r: - X i& L ^1 1< i> . 24B# {c 0 ^ S ^ ff 
o i^i\kviHt28?4 T > ^ -T m^mtUl. pH7. Otc $ij M I fz 0 9 
(0D660 ) Ofif^ > r'J >.^"D#..^jcjaf:^^Si^M 

(GP97ompPR ) ©^P^, 16^ SDS-PhGHz X ^0 tz^e^ ^-Q- ^ 
GP97o[npPR A ^* i L ^ L . « T B# (c ± B ^ H Q 
m(D30% KX±^ ^i6fZo 

^«^> -7 > h > a-- ij - > t if - (15M-8TA) l-^T\ 

i^S?^^500Kg/cin2 O ^ # --^ ^ S L . it ^L> }c J: 2t 
^i®:^ (i^A^) [h] ilX L o t:: f# n ct ^ <^ -/^ -r ^ 7t a6 . 

fi^{c^# n/c ztm^^ilSO/US-Y ;r >7j< {cil® L T^co 

S.MU.- GP97oDipPR CD:kmm0mvTy t3T-T--{flzJ: ^ :/ a -tr -y 

^# t> n7ti^A^*}^S?^<£-OD660 ©j|t;6n000 i ^ J: 9 (C^f^ L 
^CDIOOO ml ^$^1XL. pH*|^^fDlM Tris-HCl ^250 mK 0. 
5W EDTA(pH8. 0)>^-10 ml . »7i^^^l200 g^-j^JnL. ^O^t. flfey 
:^ >7i<^5D;iS*^^»^5000 ml i L o {C . ±iK ^ TpH^ 
7. 5 fcpHLs 37°C-e2 fi# Pb^ 5!jn S L /c o C ©^i^ (c J: <9 i^A^*43 

L T l,^. ^ :^fli^OmpT^ n 7^ T - ■b';6<iKi i , CP97ompPR ^mWrl 
. RHHGP[G]*<3^gt ^ nfco 01O(iGP97ompPR t> O RHHGP [G] O ^ 
tli L i^fflHPLCfc ct <9 ^t/? L fcJiS^T-*, r^tFf iiYWC PROTEIN- 
PR /7 5 A ^ffi mi^.h {wO. 11^ h 'j 7 D g^K^^trlO!^ T -tr h 
— h 'J -/^ i^ . ?t B {C (i 0. 0955^ h U "7 ;U :t n ^ <^ ^ tT 70!!e 7 -t? 
h ^ h 1; ^ffl l,^ . Iml/min (DmMl^T. "^^B <^ 13^ Pel T 44 
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% ^ 70% i -r ^ E^t ?i g SB -c fT o }t f'^ J; 0 85!« CP97 
onipPR ^<l;UB^^^{:^. ^ fi> 1^ 7 0 1^ if4 (c (i . RHHGP [G] ^ 
e- :? 1^ n/i (02 1 A ) c 

©ffiS*-^ K ;6Mt^ID L yzGLP-l(7-37) O tt) iti L pGP97oinpPR 
^^©ili^Metcpg cD-^(i/j: < , 1 Tf^Sy^ nT^cpGll 

7S4HR6GLP-1 . pGPl 1 7S4HoDipRHKRS C)= pCPl 1 7S4HoinpRHPR4 * £D ife-^ 

m^mB<D7 I J ^se^ij<^iii i i . m\ 2 sD^m i 3 (i^-t-o 

USSF'J 4 ■ RHHGP[G]cDiffl^ 

T^BiffiOuipT^ c 7^ T - ^?^5:^L;^. Tween 80^^n-enx 7M 

. 0. Iftii J; -5 {c^^JD L fc^. NaOHt:: TpH<& 8. 0 iL/io 
, it/L^:9-^i L T±7f SP-Sepharose BigBeads ( T "7 -> A 

• :7 T ;u -7 -> T -r ^ 7=- y o - fet ) ^ ^ tg L 5 lOO mM 
Tris HCl (pH8. 0) . ^):i^tr20 mM Tris HCl (pH8. 0) / 5 / 
0.1% Tween 80 T >fb L o ± !£ O ± "/f ^ >fb L fc ^ -7 A (c 
■^JdL> PSp^^b^^fwTj^r^.. 0. 2 M NaCl /20 mM Tris 

HCl (pH8. 0) / 0. IJK Tween 80 {ZTi^-/^L. 0.5 W NaCl/20 mM 
Tris HCl (pH8. 0) / 0. \% Tween 80 tc T ii^ t±J L 7t ( EI 1 4 ) o 
^^aj^^ tt^ORHHCPLGjO^seStd: 9 8 % <h {c i« t&n ^ Ml*^ 

^ > 7^ 7 A -r O mil/ ^ff -o C i (c J; ^ c 
E^^lLA- RHHGP[G];6^ g)GLP- 1(7-37) gDtU'^aLSa'itt^ 



3 0 



wo 99/38984 PCT/JP99/00406 

mmm A l:-nm^tlfzmG?[G]^fklzyr.i-^j^.mmfSLt l. Kex2 
rxjy-T --^zizj^^hya^ y V >->'^n^o/c, ?g M ^ ; 5. 0 mg 
/ml RHHGPCG], 20 mM Tris HCl. 0. 1« Tween 80, 0. 3 M NaCl. pH 
8.0. 2. OmMCaClt, 8000 unit/ml Kex2y □ t" 7 - -fef" ( 1. 0 mg/L 
) o 1 B^Pb^T- 9 5 (D 1 5 - B ) . GL 

P-l(7-37) comm^l^itmm:^ tlfli}^-, fzo 

Ji V izmiJD L ^ iM^{CTpH4. 5 <!: L o 10 mM ^MT > ^ 
A (pH 4. 5) T-sp^^ft L /cPoros R2^vA{c. 10 mg GLP-l(7-37) 

/ 1 ml ^fl&i ^ J: L> mW-m^tm-o-:}' 1,^X0.2% 

1^^/10* T h ~ h V Jl-Z:-^-/^ L . 0. 25b'i^^/40ft; T h - h V 

o GLP-l(7-37) OtHjiR^tiSOX -^r\ (i 99% T' * o /- ( S 1 5 - 

C ) o 

7-37) O m-ri^y^ .im^l:^. #F3^¥9-296000#M) i:*:^BgcD 

^^■■S it K ^ S 2 ^ ^ „ 

S 2 

GLP-l(7-37 ) 4^ ^ T lg CD it^ 

A . . . 





(%) 


(%) 


(%) 




15 




100 






68 


68 




75 


88 


60 




95 


95 


57 


i^m ^ ^ -7 h 


99 


72 


41 



B. 
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(%) (94) (%) 

OmpTSJC 24 - 100 

24 90 90 

H-r tJ- >5c1^ ^ D -7 h 99 99 89 

Kex2Sf^MJS 96 90 80 

^ n -7 h 98 80 64 



GLP-l(7-37) ^tU «9 t±5-r::5-^{C J; ^ o B (± . M t!j ^ ^ K ^ 

«=,GLP-i(7-37) <o ta-tyjm^z J: ;^ , 

RMGTLG'l^^mi^ti- ^ Z t-^-. 9 %©CLP-l(7-37) 

1(7-36)NH2 T 5 K 'ft ^ ^ K T' ^ -5. 36 {c T S K -ft ■fi Ift ^ C> 
g T * ^ o 

SMLA- ^fld^'^^ K/6<#]!?D L /cGLP-l(7-37) tp T ^ V^ti^H^ 

HMb^^^ffi l^T^S&fiJ 4 irM# ^>n/cRHHGP[G]>^RHHGP-l 
L/Co RHHGPCG] ^Sff i L J# ® S Jo^^ ^ ^ "T ^ J6 . 
0. 5 DllOS^^S?*T• p H > -SS. ISit^iS^iS, ti ^ - -tf i^g. S 
Wri^v L - T X 31 ;u e >M> J^O'i^l^T = K'fbSim-aSoMii'fb 
^ar>fZo tfz^ RHHGPLG] i RHHGP-l (D^dM^^ii. :t > 52 ^ H 
P L C t> ^ I^. (Poros S/H s - -t 7" 7^ ^ 7""^< ?r ■> X 7^ A ) <£: 
^L^. ^<;U f~'y - < 30 mM Britton - Robinson.1Sfi?S (J^T 

. BmWi^) #^ET^ pH^5i5?tai (6. 0 ~9. 0 ) T-?f 
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2^Sft^^#OMilpH{i:5. 0 ~5. 5 V ^ fz ( 0 1 6 ) ^MK^& 
lilC mM g^K^ h U '^7 A (pH 5. 0) . 5. 0 n }ll Wif^m. 0. 5 g/ 
1 L - T X zi ;U t" 1 ju M / inl/7 ^ 5 - -i?". 5. 0 mg / ml RHHG 

P[GJs •S^32'C> 1500 unit / mlT$ K ^ "c- ^) 
^^©HSfe^iJ 1 1 t^fcl-VT^iJB^ L^cM«JJH$iJxiS^W-t^Tween 80 
(0.1 % ) ^JD^. RHHGP[G]f§^5 U y h ;U ^ ± IE © ^ # -tr R fi> ^ 

(D^M. RHHCP[G]{i 1 BtPB^-e98%ia±O^0^-rRHHGP-l IC ^ ^ $ 
n ( gi 1 7 ) c 

H^fy 7 ■ RHHGP-1 ^> 1^ Kex2 7' □ 7^ 7 - -tr' J; ^ GLP-1 (7-36)NH , 

Kex2y D 7" T - -t?' J; -5 ^ o -tr •> ■> > ^■'^Jr^ > S K i ^ 
©@2^iJ(^ ^ -o TpH^ic#ttS:CKStt^>fl:^^-r (EP794255A ) o 

-c:-. 0.5 mis;i>sarpH. mit:^ j\y 'y i-m&:sLifmuDmm&(Dm. 

it'fb^fTo/Co RHHGP-l pH8. 0 TS::^ i ^ C i 7&<^ ^ 

tlfz (HI 8.) o RHHGP-1 L /cit-^^MiiSCv^^ (i. 10 

mM Tris • HCl (pH8. 0) s 1 inMig-fl: 7^ ;U •> -t? A . 8, 000 units / ml 
Kex2 T □ 7^ T - 4r'Sc5^fC?2aS30~32''C i L 7t o ^i!i®IIS£f!ll 
l^^gm*^'^. ^fD?t?g4'®NaCligJK <&0. 1 U W.±tt. Mt-Twee 

n 80^0.1 % ^mmm^'i^^^iju-t ^ :i t'cmm'^\Eii^i- ^9*^-c- ^ 

fZo 

^^^ZtX. 95%i^X±<DKmm^nfz (ID2 1 C) o *-Sf54^> 
mt&M 8 . GLP-l(7-36)NH2CD{>t^ 

''^mm.^ir ^^^^^^W^^-t :i>fzi6^ :t (MacroP 

rep High-S. /< :t ^ -y K ) ^ffll^. pH4g iS/g T GLP-l.(7-36 
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)M2 t f^o t>^\U=^. 20 mM MmWil^ (pH 4.5) / 20 mM N 

aCl / 0.3 % Tween SOK T L fz ,. 1$ i(;4 r§ ?S © ^ ^ 0. 3 M Na 

Cr/ 0.3 « Tw.een 80 . pH4. 5 tLfz,. ^ 13* f'4 ?S ^ 7^7 5 A (c ^ 

; ^fl^^t?^ i |5] L: e.fiJcT'pH 7. 0) ^ffiL^T50 Si BfH b 1 00 B M 
-\CD i; — 7 ^' -7 V -31 > h {CT> GLP-1(7-36)NH2CD7§ m^ ff (Hi 
9 ) . :^^«^©iij^<^0. 5 % ^mt Lfz (0 2 0 ) o *l!I-c-s m 

m^-^ ti. &.±(DGL?-ia-36)M,^^m ^ntz (1112 i d) 

o n /r?§?^HpH4. 5 . 4 °C {c L /Co 

^;SfefiJ 9 . GLP-l(7-36)NIhtD^3^ftg^ 

B>f3i^©l^*fe^'J8-efifi;K9 8 % J^± ©CLP- 1(7-36) NH 2 t> tl /c o 
L L . g ^ <!: L T ffl -r ^ ^ ^ {Cli a 6^ ^ ^ ^ K © ^ ^ ?> 
C t /a ;6< . < -zT-f- Ktt CD > K h + > © ?1 A <^ i:^ ^if ti 

ms^mu p L c ^ ^ A^-gffi L. j:. > K h> V y fi f <Dm^=^u^ 

fzy!}<. ti ^ AF^-eGLP-l(7-36)NH2©^*SC//X{i^"^U'ft*<*HC> 
il-^^<*^/Co GLP-l(7-36)NH2©^M*tt{i s X ^ - ;U T -y .{n 1^. 
L . H ? i /j: ^ w i *< ^ jSiJ ;^ n y-; o 

© Mi^'^^ Mm L T IS * $ -y: -5 ^ © -e * ^< . ^ © t tis © as 

— I3^(C'(£ < V OJ^«^»{i 5 - 1 5 m g / m 1 mi^-^ ^ ^ o t U > 
?a{*©ffiSS. ttfeS©am(*:gsT-. GLP-l(7-36)NH.©»/j:^M* 

^ W -r ^ ^ K -e t . J« 0 iK ^3©^ii-<^Rltit47!'< 

. ^ V y ^ ;u S > + •> ;u S -5) I ^ Ji 7^ ^ ^ J# o fl^KI^ © tl 
^ J^A >S . Poros R2(cn^ ^ U X ^ U 
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t L T> Poros R2 i^^- -f t- ^ y'^<^ •> X 7^ A ) (Om^TT^ir 

tlfZo 

800 inl®7^-5A^, lOmMl^^T -^7 A (pH4.5 ) {CT^Sii'fb 

Ls mffe^?"] 8 ^ |3E5f4^?^^}^.^ja L. ¥ «i 'ft T- }5fe tI^ ^ > $ ^ 

(CO. 2 %i^^T-^?^L. 0.2 %i^M/40% T -t h u /u-er^tU L 

/Co GLP-l(7-36)NH8©[H]iR¥t* 80%-e. i^^K 98% T' -p /: (1112 
1 E ) o *^,D^(i> »^^(Om^iS.^&^V(D^r $> Ki . 

-> >^S'JS L 7t^^. ^t±iPg|?JilT (0. 03u7ing£lT) T' * /c o ± 
t5 0:^5*T=^ L 7^7 5 A S-f^T••^IK^:^)^oK^-K® GLP- 1(7-36) NH, 

m&J^-^.'f- K^^'Jffi-r ^:*^BJtc^ -S.^itzfet;i*>(.^T{i. ^ife^^cD 

K i GLP-l(7-37) *m?,/a ^^^f- KSD^T ^ K ^ tl ?i li 

S.O^"GLP-l(7-36)NH2{ciJ:$^ LTglj#^ tl Tl^ ^ ^ tl^W L fz o 

ft\ RHHGP[G]^ffi^.L s ^ o;i?«tt7!)<GLP-l(7-37) (cit-^T^t 
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fzo ^^-f^ \''(Dm.mt. RHHGP[G3(3 o l^T (iSP-Sepharose BigBe 
ads ^ n -7 h -7 - (CTft^ L fcStf'i^^. RHHGP-1 o U T (i 
L /;RHHGP[G]^T ~ hML L W ir4 ^ \ GLP-1 (7-37) o l^ T 
L fcRHHGP[G]^Kex2>^ a y- 7 - -tr' ic XO^mt tiUn^. GLP- 
1(7-36)NH,(C o-L^T ^ RHHGP-1 ^Kex2y n 7^ T - -t?" J; «9 ®T L 
K*4<^^ ^ ^ Poros R27^ -5 l-^T T 4r h ^ 1> U ;K 4g E 7§ til 

2 2 2 3 {c 7^ -r o GLP- 1(7-37) (±pH5. 5 ij-^^hv^ 6. 5s fiP^.> 

— RHHGP[G]S.D^ RHHGP-l (i . pH 6. 2f^ :*Mi ^g^S;&<^ST•r 
S ^3 £D CD . ^^/x < i ^>pH 5 *MipH6 t -e(i-t-:^ni:?§^tt*<#t#'e^ 

mu^f^ m -t ^ ^¥tm m ^ W: =^m^' glp- i (7-36 

)NH2 0X^6^ U'^;UT-©tl^it:^/i©5Slt {C*5 l^T. 4^ ^ ^, g| 7 ;u 
'J ttOfIi^-eRHHGP[G]S:C>'RflHGP-l O ^ ^ ^ ± tf ^ K > S. 

bfiT /b* 'j ttO^Ii|cT=GLP-l(7-36)NH2©r§^tt<^$tt#-r- 
^ ^mm:^<^tHi^ ^ ^ {c^l^ (GLP-l(7-36)NHs{iEI 2 2 ic ^ L /cS^ 
M(c *5 l^TGLP-l(7-37) J; «9 si ^ § 7i^\ pH5. 3 *^tjpH8. 0 cDJ2:<.^Ie 
la e B# fiU Sg 5. iMi®$gH^^ff^/3ic-r -5 - eh t^a o 
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nSo^CT-. i L T liTween 80. Triton X-100> $1^ 

i L T ti ^' >'U n - X . -7 > j:^ h - ;U , •> ^ - ^ a - X . :^ i L T (i 

RHHGP[G]v RHHGP-mcKGLP-l(7-36)NHj©10 mg / ml7K?^-^^t^ 
il t > ^to 0 . 1ml O 300 DiM Bfi li^?^(pH7. 9) > SO'O. 1 mlO 
1 0 i^i^^(D^^m<^Mi^m^<A-o ^ 7.=t -J ■!7 ^ ^ - T'tr . 
•/^Kj^f^gO. 8 inl<^tJP^. pH^RHHGP[G] (ipHT. 5 -8.5 ^ RHHCP-1 
tipHS. 0 . GLP-l(7-36)NHjt±pH 6. 5 i <g * © *a C «9 ^ ^ (-VP H fcl^ 
M Sfi ( 6 6 0 n mOPJi5t^) ^ S B# fi^j S'J ^ L o If t» tl /c 
Tween 80. NaCl O'fi^ J: ^ ^mt6ffl]$ij^m ^ H 2 

3 R CK' EI 2 4 ^ L o 

RHHCPCG]. RHHGP-1 (iO.l X Tween 80{c T Cfc^ §^ < ffl §IJ ^ 

n/c/i)< (112 3 A) s GLP-l(7-36)NH2-eiiG. 3 X J^±®Tween 80 ( 
2 3 B ) s 100 mMJi(±ONaCl ( HI 2 4 C) / y.\tm^ ( EI 2 

4 D ) T:-^»;6<W1$|J $ n C i /&-<^iJBj L /Co 

±fHO*^m J; ^9 > HB^O^MI^T-OpH^^il^fcig LT> i^^^^K 

'Mb. -^SfrSP&^JJl? 2 : Kex2-/o 7^T--tf\ (2) "W irBP{ji^l^ .1 
: Kex2y a 5" T - -t?. gfr §13 HE 2 : Kex2 ^ o -r T - -y\ CK ( 
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3) XOWr^^iiLvM^ 1 : DTNB (5. 5' -ditiobis-(2-nitrobenzoic aci 
d)) jUn/K 6x2 7=0 5" T - ^m^i^mm 2 : ii5c/Kex2y a 7" 
T--if'Z:-$>^m^(D^p]^yjf^lZ':)\.^X. ^tlfy<-f^ K^GLP-1(7- 
37) S.O'GLP-l(7-36) NH^ i L T ^tt L <h Z o . * ^ ^ ^ ^ 

m^Jt^l^ =t ^-l?3lifT*Mb#fi<]X(iit^6^*lia{c: J: «9 H rT t ^ c 

^ K t CLP-l(7-37) *^ /a ^ U F(Dfl7jctt^±iJp$ -ti-. ^ 

^ -r t X ^ > @2?|J ^ 31 A L o 
•r ^GLP-l(7-37) 

gW-^T'^ K/i><->x7^-r ><^^^'^A-i^i^^. — ;5"©to 
i-^ :^ -H: r- ^ 0 . m^it. ^is L /^ii-^^e <^?#/c^fc:CADP ( i-c 

yano-4-diinethylaniino-pyridiniuin tetraf luoroborate ) T •> X t" 

-r >MS <^ •> T y 'ft L>c^s. r ;b 'J (NaOH) ^mi- ?> z t x>o^ 

B\i-B . t -rm^^-f^ K i L TGCHHHH (12^0^-^ : 5 ) OT = y 
^iS^iJtC^^g L fzmWr^ii$Ii^ 1 (DT i J MiS^iJi LTPGGRPSRHKR 

$r30Dig/inl ©ig^KTx 50mM Tris • HCl (pH8. 2) . 5M;^^s lOmM 
DTT (dithiothreitol) l^mmL. SO^C © tl g cfn T 30:^ ^ S L 
T V X -f > ^^:i^{-il7T; L /Co cn^lOmM Tris • HCl (pH8. 2) 

. byimm-^'^^'^'itLfzYJiamt)^!^ (yyA-^'yrnM PDIO^ 
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. NaOH^-^,^50mM{c -S J: 9 {C ^^.Jd L M S T' 30:9-Sic g L T •> T V -fb 

*i © -e s -fT o o 

B . ( 2 ) (DZ^f^ '^m^'fz ¥.6x2-7' n -t- 7 - -tf' J: ;S §g {^1 
^tU8ffSI5{i^Ij|?JiKex2y u T - ■iz'mmm&mm^m L X ;S> ii,< 

Kex2y n T - ^' (D.^mm^mi^iz^. ^ p]Wrm^m^'](OMM^ti^ 
fcl^Ts PI. P2-t^y•t^■1'|>©{•t!2{c. P4if7-t)--fh©TSy^ 

< iUir ^ n^i: C i ;6<^D tlT lv§ ( 9-296000) c- C n^^ij 
ffi L. m^lt\ Ml*-^-^^ Ki L TOHRHKRSHHHH (Ig^iJ^^ : 7 ) 

SDHKR (le^iJS^ : 8 ) i L T P 4 -y- "7' h T X 5 > Se ( 
D) ^^A L/C tea. S!fe-&Me4='OtOafTSI5{i^I^ 1 {c^;SKex2y 
p xT--ir-{c J: ^ it T 9 0 % Ji( ± ir $ tviztK KirSPfe^I^ 
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;i {i\ -tr D :7' T -r > C-200 :^7A^a-7hi>'-77^-) ^fr-^/c 
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T$ V^tmtS^Km^u ^iz'^K^ ^^^^^ Yi}<i-^1mLfz 
GLP-1(7-36)NH::*N t.GLP-l (7-36)NH2^^ ^ /c 46 -^J ®t {i ^ 
2 {z*J ^,^TKex2■/o 7"T--tr'{c J; 5^if^S;^^To o 

mmttzo :SiipH(i6. 5-7. 3 T-. w»fgi5&^i^ 1 {cfctt-i, w®rs;£; 

^#®PH8.2 T-{i^Kff $ < c i*<^$nfco 

::nii. ±fBffii*^-/^ K*<<^;(jn L /cglp-iC7-36) nh^ 

T - -ir'^^it^^ -^^ i^^gHPLCfCT^^^ K ^ 5^ g| ^ fi L 98 % Ja± O 
tt/^-e^^^Ti Lfzo ^^it^^^■m^iz^m^^^r■l^tll^fz^6^ Ke 
x2 □ -r T - -If' © ^ •?£ (5 i ^ eh- |a c ^ .^(Dfzib '2^m^iKex2 

■7"nT-T--fefS{iSKd:OtybJt-e 1:20000 - 1:40000 tm^iz{i.^ 
<Xt V ^'J * ;6< o 
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-J y ^ Klc-> 7. >aS7&<??^3E Lj^j:i^ii^, — :^cDt7]gffgl5&^lJ|^ 

^11^. IP •> 7. -r -Y > 0{|iJia<lrDTNB ( dithionitriobenzoic acid) 
T^fia^ff c i T{-ili;^©^iT^{ilIJ^ immmW.i%m. 1 ) J::^^ 
Kex2:/ ^■7^T-^f^i^TSJSB#^D-^»T*^^>^Mt^ fi!] ^ ^ K/&<{^ 
U /cGLP-l(7-37) *^ tp/j: ^ -^^^ K^^ffcft (cii7t:=&?f ttJir 
SUfe^Iil^ 2 <&Kex2:7°o 5^ T - -tr" tr ir :^ ?± T' * C © J: 9 ^S: 
^^li^SfSt^ X :t >^'fb> D T N B J; X -7 ^ K 

it i3< r<.^m t L T ^ 1> n . -> x -< ymmK%n.m^^^^ 

K i L T (DHRHKRSHHHH (iE3?iJS# : 7) /J: -S T S ^ ^i2^'J 

{c^^ L /c-K)KfTSi5{ifJi|5 2 © T ^ y iS^iJ^SCHKR : 2 4 

Sfi {wDTNB^il^YTi-^. •> X T^-r > X ;U 7 ^ K i L /Co 

•> X 7^ ^ ^ -5 i ^mW/^. Kex27" □ T - 

p-i(7-37) i>>u ^^-y ^ V:fy<'i^ z t^mmLizo . 

irg|5{i.fliie 2 l^TKex2:/a T-T - -if" OT 5 y ^ @5 ^ij IS 1^ SB (5 <^ 
P 4 -9- 7- -9- -f h <^ -> X 7^ -1- > i L . ^ O ^ m O.mit^ m 

At ^ Z t-C. ^m^^^mtL 1 iZ^Z Kex2y a T - iz X ^ mW\ 
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TMfitl-^T'^ K*<#Ja L f^GLP-l(7-36)NH2^il5c L . i^.7Ki4 7^ 7 A 
> □ -7 K -7 ^ - {c J; ^^98% t H-m^ I mM^m'^rr -0 fz, 
^p'ij^S Dig/ml tOi(iST:-20 niM BisTris (pH7. 0). 2 mMl^ 7^ ■> 
■t^Atcy^APL. 1000^^ -;/ h / inl,©Kex2-r a 7^ 7 - -lr"^5P^ V 3 0 

fz^ ^ X ^ fimm^rt X . Kex2 u ^ T - -^f KM^t ^ K^^^^Wi 
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!* ^ o 15 a 
14-^ M S K s =1 - K ^ J^S Se^iJ ^ W ^ ^ 31 ^ ^ ^ - l;: J: ^ 

xfi (2) ; ifi ( 1 ) -em<^m&M^'i^fcm^. ^mm^mm 

xfi (3) ; E^^-^i^ h' izmB^<^s^-'mum^. xm cd xit 
T.m (2) -zi-m ^tifzmm^^^ \''^<iti]D^ tifz^d^^r^ 

Xfl ( 4 ) ; xm ( 1 ) . Xfi ( 2 ) XtiXfM ( 3 ) b tl/; 

xg ( 5 ) ; Xfl ( 4 ) t,n/r gfi^^^^ K^m^-r -SXfl 
2 . mt^m&j^y^ K*< 5 ~ 5 0 or = y ^^a^W'T c i 

1 2 -e*)^ C <hi&4^ifci-r^lt5RJi 1 7!;M 2.tB«cD$S{jt:5r-^o 

4 . Mieg&^^^^ K7&< 2 0 0 I^J^TcDT i y^Ma^W-T-SCi 

5 . mt^i^m^^'f- K;i?< 3 0-2 0 OCT^y^^g^^WT'S- 
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9 . K©^^t4>&^iJ#-r <S 7tJ6 {::XfI ( 1 ) ~ ( 5 ) 

o 

2-e«,>5.ci^ii$m<i:-r^ ft^ig 1 7^ M 1 1 CD i> •rn*^ i xsiBi? o 

1 3. Ei^^T^ Yt^T I V'it-<Zf^Yx^^Zt^^Wit-t^ 

f»A^Il 1 JiM 1 1 CD I ^•rn7&^ 1 JM|£ig CD ^ it ^-^^ 

14. Um^^^ > iy ^ >Sfedi{Sii/£tt^W-r -5GLP-1 

-5 ci^^ifei-r-s ft^Ji 1 757 M 1 1 CD l^•rn*^l Jiie 
«fe£Di;iit:^-^o 

-^-sGLP-i ^^^cD^a,<^.*< 8 ~ 1 2 -e* 5 c t^^Witt^mi^ 
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16. -Y > •> ^ 'J >js:ttj{gai?£t4^^-r ^GLP-1 mmi^ommf^. 

;6<4. 5 - 9.0 * C <h ^ #^ i It J^iJ 1 4 T^S 1 5fB*g©SSI 

1 7. -r vv^i; >i^!:j±i{S3tStt^W-r^ GLP-i 

-1. C <!: i t- fiJRig 1 2 TIjS 1 7 © l^•rn:i)^ 1 

2 3. S^m^^ ic fc' {:^ -5 > K h ^ •> > ©^WS>i<0. 03^^ -y 
h / mgi^-l TT■^.^C(^:'£:^ltmi•r^f»^I^17!JM2 2^D^,^•rn36^1 

2 4 . ft >j<iM 1 4 J!;^ 2 3 (D^^-ftnb^l Ig f 2 tfe O it {c J; 19 

# ihtifi-f > •> ^ u >sfeai{JSit-?S't4^w-r ^GLP-1 si^^^w?*^ 
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Gly *** 
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Fig. 12 

15 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys 

ASP Trp ASP Asn Pro Gly Val Thr Gin Leu Asn Arg Leu ^la Ala 

His Pro Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr 

ASP Arg Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg 

Phe Ala Trp Phe Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu 

Glu ser Asp Leu Pro Glu Ala Asp Thr Val Val Val Pro Ser Asn 

Trp Gin Met His Gly Tyr Asp Ala Pro He Tyr Thr Asn Val Thr 

Tyr Pro He Thr Val Asn Pro Pro Phe Val Pro Thr Glu Pro His 

His His His His Gly Gly Arg Gin Met His Gly Tyr Asp Ala Glu 

Leu Arg Leu Tyr Arg -^r. ^ n.^.r c;^^ r.W S^r Pro Sgr Arg 

165 

T.VS Arg Ala Glu ^---- Y ^Thr S^r Asp VrL Ser Ser 

— ■ 180 

g^ .. T... Glu P -i y r.^r. AT. Ala T.vs Glu Phe Tie Ma Trp Leu Val 
T. ys GlV Arg Glv 

mn^^ : 22) 
pGPl l7S4HompRHKRlC =3 - V^nrzM^WBnO)7 5 / ^SB^U 
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F i g .1 3 



15 

val Leu Gin Arg Lys 
V Ti^ Thr ASP Ser beu Ala Val Val Leu 
Met Thr Met He Ttir asp , .1^ Ala 

pro Gly val Thr Gin Leu Asn Arg Leu Ala Ala 

ASP Trp ASP Asn Pro GXy 

P.O pro P.e Ala Ser T.p A.g Asn Ser Asp Asp Ala Ar. 
Tp 1 - Gin Gin Leu AT. Ser Leu Asn Gly Glu .rp Ar. 

: Tia .rp P.e Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu 
7 Leu pro Glu Ala Asp ..r Val Val Val Pro Ser Asn 
..p cm Met His Gly Tyr ASP Ala pro lie ^r 

rpyr pro lie Tnr vc^ 

1 H.. H.S H.S O.. OX. 3.. H.. O.. r.. 

r-l^r qer pr- ^'=^'*^ 

.eu .eu iaA.M.J^^-^^^'-S^— 

L^:g_5Tv Arq_aiy «x 

■■ 23) ^ 

pGPinS4HompRHFKi> — 
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Fig. 16 
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Fig .18 
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SEQUENCE LISTING 
<110> Suntory Limited 

<120> Process for production of peptide using supplementary 

peptide 

<130> F962 

<150> JP 10-032272 

<151> 1998-01-30 

<160> 24 

<210> 1 

<211> 4 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence adjacent to a site cleaved by ente 
rokinase 
<400> 1 
Asp Asp Asp Lys 
1 

<210> 2 
<211> 4 

<212> PRT - 
<213> Artificial Sequence 
<220> 

<223> Amino acid sequence adjacent to a site cleaved by bloo 
d coagulation Factor Xa 
<400> 2 

W 1 4 
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He Glu Gly Arg 
1 

<210> 3 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a site cleaved by renin 
<400> 3 
Pro Phe His Leu Leu Val Tyr 

<210> 4 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 
<223> 
<400> 4 
Val Asp Asp Asp Asp Lys 
15 
<210> 5 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of supplementry peptide 
<400> 5 

2/14 
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Gly Cys His His His His 

1 ■ 5 
<210> 6 

<211> 10 , 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a chemically cleaved si 
te 

<400> 6 

Pro Gly Gly Arg Pro Ser Arg His Lys Arg 
1 5 10 

<210> 7 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of supplementry peptide 
<400> 7 

His Arg His Lys Arg Ser His His His His 
1 5 10 . 

<210> 8 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a site cleaved by Kex2 
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wo 99/38984 PCT/JP99/00406 

protease 
<400> 8 
Ser Asp His Lys Arg 
1 .5 
<210> 9 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of containing a position cleaved b 
y OmpT 
<400> 9 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His 

1 . 5 10 15 

Arg Trp Gly Arg Ser Gly Ser 
20 

<210> 10 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a position cleaved by 0 
mpT 

<400> 10 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His 
1 5 10 15 
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Gly Ser Gly Ser 
20 

<210> n 
<211> 69 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Nucleotide sequence coding for an amino acid sequence 
containing a site cleaved by OmpT 
<400> 11 

cag atg cat ggt tat gac gcg gag etc egg ctg tat cgc cgt cat eac 48 
Gin Met His Gly Tyr Asp Ala Clu Leu Arg Leu Tyr Arg Arg His His 

1 5 10 15 

egg tgg ggt cgt tec gga tec 69 
Arg Trp Gly Arg Ser Gly Ser 
20 

<210> 12 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a site cleaved by OmpT 
<400> 12 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His 

1 5 . 10 15 

Arg Trp Gly Arg Ser Gly Ser 
20 

5/14 
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<210> 13 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Nucleotide sequence coding for an amino acid sequence 
containing a site cleaved by OmpT 
<400> 13 

tggttatgac gcggagctcc gcctgtatcg ccgtcatcac ggttccg 47 
<210> 14 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Nucleotide sequence coding for an amino acid sequence 
containing a site cleaved by OmpT 
<400> 14 

gatccggaac cgtgatgacg gcgatacagg cggagctccg cgtcataacc atgca 55 
<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 15 

gactcagatc ttcctgaggc cgat 24 
<210> 16 

6/14 
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<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 16 

aaaggtacct tccgcatgcc gcggatgtcg 
<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 17 

aggccaggaa ccgtaaaaag 
<210> 18 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

aaaatgcatc gcatcgtaac cgtgcatct 
<210> 19 
<211> 627 
<212> DNA 

<213> Artificial Sequence 

7 
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agaagg 36 



20 



29 
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<220> 

<223> Nucleotide sequence coding for a fusion protein compri 
sing GLP-1, supplementary peptide and /S -gal actosidase prote 
ctive peptide 
<400> 19 

cccaggcttt acactttatg cttccggctc gtatgttgtg tggaattgtg agcggataac 60 
aatttcacac aggaaacagc t atg acc atg att acg gat tea ctg gcc gtc 111 

Met Thr Met He Thr Asp Ser Leu Ala Val 
1 5 10 

gtt tta caa cgt aaa gac tgg gat aac cct ggc gtt acc caa ctt aat 159 
Val Leu Gin Arg Lys Asp Trp Asp Asn Pro Gly Val Thr Gin Leu Asn 

15 20 25 

cgc ctt gca gca cat ccc cct ttc gcc age tgg cgt aat age gac gac 207 
Arg Leu Ala Ala His Pro Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp 

30 35 40 

gcc cgc acc gat cgc cct tec caa cag ttg cgc age ctg aat ggc gaa 255 
Ala Arg Thr Asp Arg Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu 

45 50 55 

tgg cgc ttt gcc tgg ttt ccg gca cca gaa gcg gtg ccg gca age ttg 303 
Trp Arg Phe Ala Trp Phe Pro Ala Pro Glu Ala Val Pro Ala Ser Leu 

60 65 70 

ctg gag tea gat ctt cct gag gcc gat act gtc gtc gtc ccc tea aac 351 
Leu Glu Ser Asp Leu Pro Glu Ala Asp Thr Val Val Val Pro Ser Asn 
75 80 85 90 

tgg cag atg cac ggt tac gat gcg atg cat ggt tat gac gcg gag etc 399 
Trp Gin Met His Gly Tyr Asp Ala Met His Gly Tyr Asp Ala Glu Leu 
95 100 105 

8/14 
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cgc ctg tat cgc cgt cat cac ggt tec gga tec cct tct cga cat ccg 447 
Arg Leu Tyr Airg Arg His His Gly Ser Gly Ser Pro Ser Arg His Pro 

110 115 120 

egg cat gcg gaa ggt ace ttt acc age gat gtg age teg tat ctg gaa 495 
Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu 

125 130 135 

ggt cag gcg gca aaa gaa ttc ate geg tgg ctg gtg aaa ggc cgt ggt 543 
Gly Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Gly 

140 145 150 

taagtcgaca gcecgcctaa tgagcgggct tttttttetc ggaattaatt ctcatgtttg 603 
acagcttatc atcgataagc ttta 627 
<210> 20 
<211> 154 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of a fusion protein comprising GLP 
-1, supplementary peptide and yS -galactosidase protective pe 
ptide 
<400> 20 

Met Thr Wet He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys Asp 

1 5 10 15 

Trri Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg thr Asp Arg Pro 
35 40 45 
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Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu Glu Ser Asp Leu Pro 
65 70 . 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His 

100 105 no 

His Gly Ser Gly Ser Pro Ser Arg His Pro Arg His Ala Clu Gly Thr 

115 120 125 

Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly Gin Ala Ala Lys Glu 

130 135 140 

Phe lie Ala Trp Leu Val Lys Gly Arg Gly 
145 150 
<210> 21 
<211> 187 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of a fusion protein comprising GLP 
-1, supplementary peptide and yS -galactosidase protective pe 
ptide 
<400> 21 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys Asp 

1 5 10 15 

Trp Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 
20 25 30 

1 0 /- 1 4 
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Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Clu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu Glu Ser Asp Leu Pro 
65 .70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Pro He Tyr Thr Asn Val Thr Tyr Pro lie Thr Val Asn Pro 

100 105 110 

Pro Phe Val Pro Thr Clu Pro His His His His His Gly Gly Arg Gin 

115 120 125 

Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Arg 

130 135 140 

Trp Gly Arg Ser Gly Ser Pro Ser Arg His Lys Arg His Ala Glu Gly 
145 150 155 160 

Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly Gin Ala Ala Lys 

165 170 175 

Glu Phe He Ala Trp Leu Val Lys Gly Arg Gly 
180 185 

<210> 22 
<211> 184 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of a fusion protein comprising GLP 
-1, supplementary peptide and )9 -galactosidase protective pe 

11/14 
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ptide 
<400> 22 

Met Thr Met lie Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys Asp 

1 5 10 15 . 

Trp Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu Glu Ser Asp Leu Pro 
65 70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 
85 90 95 

Asp Ala Pro lie Tyr Thr Asn Val Thr Tyr Pro lie Thr Val Asn Pro 

100 105 110 

Pro Phe Val Pro Thr Glu Pro His His His His His Gly Gly Arg Gin 

115 120 125 

Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Gly 

130 135 140 

Ser Gly Ser Pro Ser Arg His Lys Arg His Ala Glu Gly Thr Phe Thr 
145 150 155 160 

Ser Asp Val Ser Ser Tyr Leu Glu Gly Gin Ala Ala Lys Glu Phe He 

165 170 175 

Ala Trp Leu Val Lys Gly Arg Gly 
180 

<21G> 23 
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<211> 184 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of a fusion protein comprising GLP 
-1, supplementary peptide and ;5 -galactosidase protective pe 
ptide 
<400> 23 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys Asp 

1 5 10 15 

Trp Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala. Pro Glu Ala Val Pro Ala Ser Leu Leu Glu Ser Asp Leu Pro 
65 70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Pro He Tyr Thr Asn Val Thr Tyr Pro He Thr Val Asn Pro 

100 105 110 

Pro Phe Val Pro Thr Glu Pro His His His His His Gly Gly Arg Gin 

115 120 125 

Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Gly 
130 135 140 
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Ser Gly Ser Pro Ser Arg His Pro Arg His Ala Glu Gly Thr Phe Thr 
I'^S 150 155 160 

Ser Asp Val Ser Ser Tyr Leu Glu Gly Gin Ala Ala Lys Glu Phe He 

165 170' 175 

Ala Trp Leu Val Lys Gly Arg Gly 
180 

<210> 24 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a site cleaved by Kex2 
Protease 
<400> 24 
Ser Cys His Lys Arg 
1 5 
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